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foreword 

Lons before that famous October fourth, 1957, whe ^ Sp ^ t ^^ 1 
rocketed^ S£t, the science teachers of the 
Schools eagerly began work on the reorganization « * h e 'cience^c 
riculum from kindergarten through grade twelve* This | . d 

science curriculum was requested by our instructional staff and de 
veloped by representative members of that stall. 

The citizen of today must be scienoe J^ tera ^,i" + ?^ e of t the Xer " 
else adequately his duties of citizenship. °£ t Ick 

scientist to our way of life is the methods which he uses to attac^ 
a problem and seek its solution. These methodsareunique, « 
imDortan-j they are very useful} they can he applied £ 
of the everyday problem by knowledgeable children a ^®| thods 
grade levels, and by adults in all walks of l^e. K these razn^ 
if science are to be learned by the youth of the 

be learned by attacking realistic problem! trains 

classroom. This practice in the solving of worK-a ay p 
our young citizens to think for themselves in seeking new soluti 
to age-old problems of our civilization. 

is a ver^i^r^lKf^IiK 1 ^! ^^^ed^oatio^ph 

i!„sLd principles in all the fields of the basic eoiences _ 

therefore propose this reorganized curriculum for E 

expanding knowledge of science. 

This reorganized science curriculum does not teach itself. 

It is a planned developmental approach in which the he a ° her 
exoeditor andnot the limiter of learning. The curriculum has been 
developed to aid the student in acquiring new breadths and new dept 
of understanding of his environment; and with it a teacher wno 
well^rained insolence may lead the student in the 

use^cooperatively 8 by^acher and students^it is an 

Srssssrjfifts ?«es ssjsa. 

training, may become a scientist of the future. 
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INTRODUCTION 



This Supplement has been prepared as a convenient 
reference to assist the fourth grade teacher in teaching 
the science content allocated in the Reorganized Science 
Curriculum. Fourth grade teachers suggested and assisted 
with the preparation of each section of this Supplement. 
Those who have participated in the P r ®Pf f 
Supplement lay no claim to its being M ** h ?^* 

However, its value can be determined only by . . 

room teachers who use it and make constructive suggestions 
to improve it. AinJinneapolis Public School personnel 
are invited to coop irate in improving Supplemen 

in order to make it of genuine assistance *° keginni e 
and experienced fourth grade teachers. All constructive 
suggestions should be called in or sent to the Science 
Department Office. 

This Supplement is not complete at the present 
time. When additional materials are developed, ‘ 'W 
will be furnished to you to place in this loose-leaf bin • 
v 0 ur cooperation with us to keep your Supplement up-to-date 
will be appreciated. When you leave your school, please 
leave the Supplement for the next teacher's use. 



SUBJECT MATTER ALLOCATION 



Grade Four 



SUBJECT MUTTER ALLOCATION 
Grade Four 



For discussion 
purposes only 



Notes This report recommends an order of presentation of 

science content and summarizes the concepts found in 
the Handbook. The examples used to illustrate each 
item are intended to stimulate thought association and 
not to restrict the presentation of this material. 



INTRODUCTION TO SCIENCE 



Attitudes (including history) 
contributions of the study of 
of environment 



science— investigation of changes, control 



Tools 

aids to scientific 



investigations— laboratories , books , 



tools 



techniques used in scientific problem solving— observing, gating the 
problem, gathering information, developing hypothesis, planned 
experiments, drawing a conclusion, testing of conclusion 



lwbjo ramos 



E °°factors which affect living things-soil, temperature fluctuations, 
amount of sunlight, inhabitants of the community 

kinds of plant and animal habitats— prairie, desert, stream 

adaptations of living things to their environment-camouflage, speed 
of movement, formation of protective coverings, seasonal changes 



changes and balance in nature— food chains 

interrelationships of living things within »» communities' " 

competition among members of a species and between speoies for materials 
necessary for life— air, water, food, protection 

evidence from fossil remains-habitat types in the past, records of kinds 
of plants and animals 
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GRADE FOUR 



Plant and animal economics 

useful plant and animal products— foods, fibers, lumber, medicine, stored 
fuels 

effect of plants and animals which destroy man's possessions— rodents, 
insects, bacteria 

living things which benefit man indirectly— insect pollination of plants 



effect of man on environments— wildlife management, reforestation, urban 
expansion 

man’s influence on living things— hybrid plants, plant grafting, new 
varieties of animals, destruction of harmful organisms 

need for wise use of natural resources— conservation agencies, controlled 
harvesting of fish, use of plants to prevent soil erosion, destruction 
of natural habitats and useful organisms by careless burning 



THE EARTH 

History of the earth 

age and history of the earth— fossils, geological eras 

Physical features , _ .. .. 

physical characteristics of the earth— size, shape, layers of the earth 

physical features of the earth's crust— mountains, plateaus, valleys, 
oceans 

forces which wear away and build up new land forms— wind, water, volcanic 
activity, expansion of freezing water, glaciers 

differences between and effects of glaciers on the earth— drift deposits, 
valley formation 

Rocks and minerals , _ 

usefulness and value of earth znate rials— ••building naterials^ minerals $ ores * 

mineral fuels 

examination of rocks by physical and chemical means — texture, streak color 

classification of rocks by study of their formation— igneous, sedimentary, 
metamorphic 

^formation and composition of soils— grinding by glaciers, action of living 
things; sand, humus 

dependence of plants on soil— mineral needs, "leached" soils, drained lands 
conservation of soils— crop rotation, replacing minerals, contour plowing 



(BADE FOUR 
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ENERGY 

Magnetic energy . . _ _ . , r 

characteristics of magnetic and magnetized materials— polarity of magnets, 
magnetic attraction and repulsion, magnetic fields, aging of permanent 
magnets 

magnetic characteristics of the earth— -magnetic versus geographic poles, 
magnetic field of the earth 

use of permanent magnets — compass, motors 

THE EARTH 



Water 



forna (states) in which water occurs— water vapor, liquid, ice 



sources of water— water table, reservoir, lakes 



layers in the earth* s atmosphere— troposphere, ionosphere 

factors affecting air pressure— weight and density of nir$ partial 
vacuum, compressed air 

con?>osition of air and uses of its constituents— nitrogen, oxygen, 
carbon dioxide, moisture} fertilizer, burning 

causes of the movement of air— changes in atmospheric pressure, rotation 
of earth on axis 

relation of condition in air to human comfort— air pollution, amount of 
water vapor 
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SUMMARY OF GRaDS- CON f ENT AS SIGNMENTS 




Area and Major Topics 
Introduction to Science (Gray) 



A* Attitudes (Including 

history) 



B. Tools 



C. Methods 



Vf 



\ + 



* 



* 



I. The Earth (Red) 






A. History of the earth 



B. Physical features 



C. Rocks and minerals 



D. Soils 



E. Water 






F# Air 









G. Weather and climate 






'ay to symbols — 



* major emphasis 

♦ content to be taught 



o 
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Key to symbols - - * najorewphasis s 

+ content to be taught 



iota: Conservation and eafety vast permeate science teaching at all grade levels. 
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Grade Four 



ALLOCATION OF CONCEPTS BY wAJCft TOPICS 

Note: This report recommends an order of presentation of science content 

at each grade level and changes the order of the concepts found in 
the Handbook to provide a logical teaching approadh. 



Fall 



Introduction to Scienoe 

A. Attitudes (including history) 

1. a person who questions and tries to find answers to scientific 

problems through logical processes is a scientist# 

2. The study of science investigates the changes which constantly 

take place in all things. 

3# Early scientists usually worked alone# 

U. Mistakes in observations and conclusions are made by scientists 
of ary era. 

5# Man is increasingly able to control his environment# 

6. Uncontrolled environment may become dangerous# 

* 

7. The use of knowledge acquired in scientific investigations is 

evident in daily life. 

8. Mary important scientific problems remain unsolved. 

B# Tools 

1. Mary scientists do not make their observations in a laboratory . 

2# Tools used in scientific experimentation must be properly 
maintained. 

3# Mary books and periodicals contain scientific information 
exclusively. 



C. Methods 

1, Clearly defining a problem may help a scientist discover the answer# 
2# A problem may have a large number of possible solutions. 

3# A problem may have only one best solution# 

L# Sons problems appear to be unsolvable. 

5. A scientist refers to many sources of information# 
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Methods 

6* To reach a valid conclusion an experiment must be repeated 
many times*. 

t * • 

7, The greater the number of times an experiment is repeated 

and the greater the number of competent observers, the 
greater is the possibility of statistically accurate data. 

8, All facts should be studied before a valid conclusion may be 

made. 

9, Following a logical procedure in problem-solving may lead 

to a quicker solution. 

10. In solving scientific problems the so-called "Scientific Method" 

may be used. 

11. Th. usual steps in the so-called "Scientific Method" include 

the following: . 

a. Observing, which usually leads to "cause and effect 

questions; * . . . 

b. Isolating and stating the problem for investigation; 

c. Gathering information about the problem and previously 

attempted solutions; 

d. Developing an "educated guess" or hypothesis; 

e. Testing the hypothesis by planned experiments; 
f* Drawing a conclusion; 

g. Planned testing of the conclusion. 
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Grade h 



II, Living Things 
C, Ecology 

1, The sun is the direct or indirect source of all energy for life, 

2, Living things occur in all types of habitats, 

3, Some main habitat types are prairie, desert, forest, mountain, 

and stream, 

U, Because of structural and functional characteristics plants and 
animals may flourish in a specific habitat, 

5, In order for an organism to be successful in an area, an adequate 

supply of oxygen, food and water must be readily available, 

6, In all environments living things compete with each other for 

existence and survival, 

7, The water needs of any animal or plant are a major factor in 

determining its optimum habitat, 

8, Some living things are able to remain alive for a long period 

of time on a limited amount of water, 

9, Some living things are able to absorb more water than others, 

10, The amount of surface and atmospheric water is a major factor in 

determining the type of habitat, 

11, Different living things live in different environments or 

"communities" , 

12, Various environments furnish food for man, 

13, Plants and tnl fn *T J> which are successful in a specific environment 

had little or nothing to do with adapting themselves to the 
environment, 

11*. Some plants and animals have seasonal modifications, 

15, Some animals live together for mutual benefit, (mutualism) 

16, Seme plants and animals live and grow on other plants or animals, 

17, Brushing the teeth thoroughly removes the food particles which 

supply nutrients for bacterial growth, 

18, Some living things depend on other living things to provide 

nourishment for them. 
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19. Some living things feed on 'the organic material of dead plants 

and animals* 

20. Some plants and animals live and grow on dead plants and animals 

(saprophytes). 

il. Different types of animals have different food requirements. 

22. Some animals shift their food habits with the changes in food 

supply. . . 

23. Insects sometimes use food which could be used by other animals# 

' ‘2k. insects are considered essential to some plant and animal life. 

25. Many plants are usually .necessary to furnish the food for one 

*' '• tierbivore. 

26. W ild animals rove over a large area seeking an adequate supply 

of food; “ . 

27. Some, animals are gregarious# : s 

* * * ***"' * ■*'!:** 

28. The kinds of domesticated animals may differ from one climatic 

tone to another.., • 

29. Animals live successfully in different places because of their 

habits and adaptations# ..}• 

* t .*• 

30. Animals may, live on. the earth, in the earth and/or in water# 

31. Animals which are natural prey of other animals of sen are able 

to escape, due ..tp the surroundings or speed of movement. . 

♦ 

32. Some animals have protective colorations# 

33. Some living things form protective coverings which enable them 

to survive unfavorable conditions# 

* * 

3k. An imals have various ways of protecting young. 

35. The young of some animals receive no care from the parent. - 

. * 

36. The alarm notp of soma birds is noticed and heeded by some other 

animals# 

37. Some animals migrate. 

38. As winter approaches, some birds migrate to warmer climates where 

there is more * available food# 

39. As winter approaches, some animalq eat excessively and go into 

hibernation during the coldest weather. 
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1*0* Some animals are able to hibernate or estivate In order to avoid 
extremes of temperature# 

Ul# Wildlife plays an important part in the balance of nature# 

i*2# Plants have different optimum habitats. 

l£. Most green plants need air, sunlight, minerals and water, 

14*. Plants of some kind grow on almost every part of the earth. 

h$. Plants of some kind grow in every climate. 

1*6. Some plants appear to have become adapted to the climate in 
which they live. 

U7. Some plants flourish under conditions which are not conducive 
to the growth of other plants# 

U8. Some plants have structures which may protect them from enemies# 
U9. Most kinds of plants are adapted to living in the air, 

^0. Some plants are adapted to living under water. 

51. Some plants are adapted to live in shady, cool areas and others 

live in sunny, warm areas. 

52. Some plants and animals transmit diseases. 

53* The 8 tern aids a plant by supporting the leaves in a position to 
receive the sun's energy. 

5U. Most stems support their leaves to secure the most sunlight. 

55. The arrangement of leaves on the stem of a plant usually enables 

the leaves to receive the maximum amount of sunlight# 

56. When exposed to light, green leaves release oxygen and water to 

the atmosphere. 

57. Most green plants in the presence of light are able to release 

oxygen as a by-product of photosynthesis. 

58. Plants are directly or indirectly dependent on the soil. 

59. Soils provide a medium suitable for the growth of many plants. 

60. Most plants cannot obtain dissolved minerals and water from the 

air but must secure it from the soil. 

61. Some plants contribute to the formation of soil. 

o 
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62, Plants in order to remain successful in an area must have an 

adequate supply of water# 

63 . Seeds ntey be dispersed by environmental factors. 

6U. Man is dependent on plants to furnish food, clothing, shelter and 
some medicine. „ _ 

6 $. Fossils furnish information about the organisms and types of 
habitats on the earth in the past. 

66. Fossils are- formed only from plants and animals which have hard 

parts. 

67. Fossils of plants and animals are ^usually found in sedimentary 

rock. 

68. Very little accurate information about dinosaurs is available# 



only 
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D* Pl an t and animal economics 

L. M»n 1» ctapandent upon plants to furnish food, clothing, fate 
shelt er and many medicines* 

2. For economic reasons man must supply conditions favorable to plant 

and animal growth. 

3. Custom, prejudice and religion often determine which plants and 

animals shall be considered food. 

u. Some animals naturally tend to aid man by destroying some of his 
enemies. 

5. Some animals have become domesticated. 

6^ Ham-usee animals from various environments for food, 

7. Man frequently processes animal-produoed mstmrials for food and 

other useful products. 

8. Food which has been stored is frequently spoiled for toman 

consusgution by rats, mice and other rodents. 

9. Frequently certain animals dee troy some of men's possessions. 

10. Insecte are often man's chief rivals for the world's supply of 

food* 

11. Insects destroy some of man* a supply of fiber* 

12. Mary synthetic fiber* ere made from organic materials. 

13. Cotton, flax. Jute, has* and other natural plant fibers are 

economically important. 

llw Besides food and fiber, animals provide many other useful 
products. 

15. Mary commonly used fuels are organic in origin* 

16. Wood and coal contiru* to s*rve as fuel in many areas. 

17. Petroleum fuels are commonly used. 

19. The cultivation of flowars and ornamental plants may be 

economically important* 

20. By selection, man has devaloped varieties of plants and aniaale 

which are more useful to him. 
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Certain insects because of their structures and/or habits are *eoa 
pollenizers • 

Certain species of insects aid man by pollenizing useful plants* 

Man may propagate some varieties of plants by grafting or budding* 

Man has changed the characteristics of some plants by cross** 
pollination. 

Ifcrbrid animals or plants are usually produced by crossing one 
animal or plant with another animal or plant of the same 

variety. 

Bacteria are harmful, harmless, or helpful- 

least plants form carbon dioxide which makes bread rise* 

It is dangerous for an inexperienced person to harvest mushroom#* 

In wise use of natural resources, the decisions or plans and 
programs should be made which will result in the greatest 
benefit to the most people for the longest time. 

Conservation agencies are one of the chief means for disseminating 
information concerning intelligent use of resources* 

Some natural resources are being replaced while some are not. 

Erosion wears away valuable topsoil much faster than it can be 
built. 

Plants are directly or indirectly dependent on the soil. 

The use of plants in the conservation of soil is common practice. 

Trees used as windbreaks may prevent erosion on plains. 

Trees, shrubs and grasses are used to prevent soil erosion by 
wind and water. 

Cultivation of land not suited for agriculture is wasteful 
destruction of natural habitats for plants and animals. 

Man must protect plants and animals that help him. 

Controlled harvest-taking of fish, game, and wild flowers is 
commonly provided for by well-defined laws* 

Planned care, selective harvesting and reforestation will tend 

to assure future sources of timber, lumber and wood products* 

Private wood lots help provide timber for farm fencing and other 
minor uses* 
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U2. Restocking of lakes and streams with fly has been tried as a 
conservation measure . 

U3. Man should control plants and animals that are destructive to 
economic goods. 

Ijiu In order to survive, useful plants must compete successfully 
with noxious plants. 

U5. Weeds are often eliminated by burning. 

U6. Carelessness with matches destroys many plant and animal habitats. 

k7. Uncontrolled fires often destroy natural habitats of plants and 
animals . 

U8. Careless burning destroys many natural products useful to man. 

U9. Losses due to fires can be decreased by proper control measures. 

50. Grass fires and campfires should always be extinguished before 

leaving them. 

51. Preservation of some natural habitats is desirable for the 

education and pleasure of individuals and groups. 

52. Proper management of wildlife is necessary to save certain 

species from extinction. 

53. With the expansion of urban areas, man must set aside planned 

habitats for the protection and propagation of wildlife. 
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Fall and Winter 



I. The Earth 

A. History 

1. The earth is a part of the universe, 

2. The earth is very old, 

3. The earth's surface is continually changing, 

U. The story of the earth is recorded in the rocks. 

5. There have been periods when the earth has undergone tremendous 

changes, with the formation of new land and water areas. 

6. Scientists are learning more about the earth's possible origin, 

7. Many sedimentary rocks contain fossils of former plant and animal 

life. 

8. The age of various parts of the earth can be determined by the kinds 

of rocks and fossils. 

9. Eras are usually measured by the absence or presence of fossils in 

the rock formations. 

10. Rocks found in Kdnnesota give us a clue to the early history of land 
formations in our state. 

B. Physical features 

1. The earth exerts a pull or force called gravity on all objects. 

2. The general shape of the earth is spherical. 

3. The earth is slightly flattened at the poles, 
h. The size of the earth can be measured. 

5. Scientists are investigating and studying about the earth's interior. 

6. There are many theories as to the characteristics of the earth's 

interior. 

7. For convenience of study, geologists divide the earth into layers. 

t 

8. The earth's crust is composed of rock, soil and water. 

9. Much of the earth's surface is water. 

10. Some elevations of land surfaces are known as mountains, hills, plains 

and plateaus. 

11. A plateau is an elevated plain. 
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12. Volcanic activity occurs when the molten rock from deep in the 

earth rises to the surface and breaks through# 

13. Some mountains are formed by volcanic deposits. 

ll*. Lava flows are molten rock escaping to the earth *s surface. 

15# The continental shelf is part of the continent. 

16. Weathering and erosion have changed the earth *8 surface. 

17. Wind and water contribute to erosion. 

18. Wind can cause the formation of sand dunes and snow drifts# 

19. The earth *s surface is worn away by moving water# 

20. The natural caves found in Minnesota are formed in deposits of 

sedimentary rocks. 

21. The ability to hold suspended materials decreases as speed of 

moving water decreases# 

22. Some deposits of sediments on the earth* 8 surface are caused by 

decrease in speed of moving water. 

23. Valleys are formed and deepened by water erosion. 

2U* Swiftly moving water at waterfalls and rapids erode rock rapidly. 

25. Large quantities of water are many tiroes found between nonporous 

layers of rock. 

26. Winter freezing and spring thawing increase the danger of 

avalanches on cliffs and hills. 

27. Water freezing in rock crevices and faults expands causing the 

breaking up of rock. 

28. A glacier is a slowly moving ice field# 

29. Two factors which determine the rate of glacier formation are a 

large amount of precipitation and low temperature. 

30. Many glaciers are a slowly moving river of ice. 

31. A continental glacier moves in all directions. 

32. Glaciers of the past ice ages helped change the earth* s surface# 

33. Glaciers erode the surface of the land and deposit drift# 

3lu U-shaped valleys are created by glaciers. 

35, Many hills in Minnesota are the remains of various kinds of 
glacial moraines. 
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36. Glaciers were responsible for much of Minnesota^ physical features. 

37. Evidence of abrasive action of glaciers can be seen in Minnesota. 

38. Some of Minnesota^ lakes are located in depressions fonned by the 

gouging of glaciers. 

39. Physical features of the earth provide many opportunities for 

relaxation and recreation. 

C. Rooks and minerals 

1. Rocks are classified by formation and composition. 

2. Rocks and minerals may be examined visually and some of them tested 

c hemi cally to determine their classification and composition. 

3. All rocks of the same kind are not the same color. 

U. The color of a rock is of little value in identifying the specimen. 

5. Many rocks when rubbed against other hard materials make a colored 

mark (streak). 

6. temy tests, which are not chemical tests, may be used to aid in 

identifying minerals. 

7. m rapidly flowing streams rocks are smooth and rounded because 

they are rolled and tumbled by the force of the water. 

8. Most rooks do not bum. 

9. Rocks are not melted easily. 

10. Physical change* in rocks are caused by exposure to the changing 

weather. 

11. Texture of rocks is changed by pressure and heat. 

12. Rocks are formed in various ways. 

13. Igneous rocks are formed by the cooling of molten materials. 

lU. Mich of the earth, including some of Minnesota, is covered by 
volcanic igneous rock. 

15. Pressures in the earth's crust may cause a change in the lower 

layers of rock found in the crust. 

16. Ifetamorphic rock is rock which has been changed by heat, pressure 

and time. 

17. Sedimentary rocks are formed of materials which are carried by wind 

or water into the lakes or oceans. 

If . Jediments can be deposited by water running over low land. 
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19. Sedimentary rock is formed by the compacting and cementing together 

of individual particles in layers of sediment. 

20. Rocks are useful to man in many ways. 

21. Rocks contain minerals. 

22. An ore may be a mineral. 

23. Minerals, rock and ores are forn»d and located at various places on 

the earth* s crust. 

2U. Minerals, rock 3 , and ores generally are consumed where they are 
economically profitable . 

25. Some rocks in the earth* s crust contain materials of economic value. 

26. Some rocks in the earth’s crust appears to be of little economic 

value • 

27. Minerals, rocks and ores are used by industry. 

28. Some types of rocks are used in building construction. 

29. Coal, lignite and peat are not minerals, however, they are often 

referred to as mineral fuels. 

30. Coal is usually a better fuel than either lignite or peat. 

31. Natural gas is a fuel and should be used with care. 

32. Petroleum is not a mineral; however, it is often referred to as a 

natural mineral. 

33. Ores usually occur as deposits only in certain places and in 

unequal amounts. 

3li. Ores often must be refined to obtain the desired products. 

35. Used or wasted minerals and rocks cannot be replaced. 

36. Scientific and knowledge methods are used to conserve our natural 

resources. 

37. Salt and water are used directly for the continuance of life. 
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D. Soils 

1, Soil is composed of sand, clay and humus. 

2, The building of soil requires a long time. 

3, Some minerals formerly in rock are a part of the soil. 

U. Living things helped build up soil on the earth's surface. 

5. The roots of plants help keep soil from washing away. 

6. Glaciers make soil by grinding rock to smaller particles. 

7. High mountain tops have little or no soil. 

8. Soil varies as to its suitability for plant life. 

9. Different soils favor the growth of different varieties of plants. 

10. Some soils may be improved for crop use by proper drainage and/or 

irrigation. 

11. Water which comes to the earth in the form of rain, sleet or snow 

removes some soluble minerals from all soils (leachingj. 

Soils that have been depleted of their minerals lose their 
productivity . 

13. Soil minerals are conserved by crop rotation. 

1U. To conserve soil productivity minerals must be replaced in proportion 
to their depletion. 

15. The minerals, which plant growth removes from the soil, can be replaced 

by man. 

16. Man can reduce undesirable erosion through proper farming practices, 

e.g., strip farming, contour plowing, crop rotation. 
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III. Energy 



E. Magnetic energy 

1. Magnetism is a form of energy. 

2. The earth is a large magnet. 

3. The earth has magnetic poles. 

U. All magnets hare two poles called the north and the south pole. 

5 # Like magnetic poles repel each other. 

6 # Unlike magnetic poles attract each other. 

7. The magnetic poles of the earth do not coincide with the 

geographical poles. 

8. In general, a magnetic compass tends to point toward the magnetic 

north. 

9. Usually a compass does not indicate the true direction of the 

geographic poles. 

10# True geographic north is not magnetic north. 



11. The earth has a magnetic field. 

12. There is a magnetic field around each magnet. 

13. A magnetio field mu y he detected end described in terms of its 

action on other substances. 

Uj. (fagnets attract some objects through space with no risible connection 

IS. The pattern of a magnetic field cen be made risible ("mapped") by 
ualng small magnetic filings. 



l£. Permanent magnets may be used in many ways. 

17. A magnetized bar or needle free to turn on a pirot (dip needle and 

compass) lines itself up in the earth's field. 

18. Cobalt, nickel and iron are used to make alleys for strong 

permanent magnets. 

19 Permanent magnet# gradually lose their magnetism teoause energy is 
required to push the magnetic lines of force through the air. 

20. Permanent magneto lose their energy rapidly by being placed in a 

str ong magnetic field with reverse polarity. 

21. Magnetism influences modern industry. 



22. Magnets influence man*s navigation. 
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I* The Earth 
E. Water 

1. Water is the most cannon liquid used ty man* 

2. The world's water supply is obtained from various natural and n»r '* 

reterviors* 

3. Water nmy be found in or on the earth* s surface* 

U. Water that is not absorbed into the ground usually run off. 

5. Dead plant and animal materials absorb and store water. 

6* Water seeks its own level* 

7* Water takes three states (solid* liquid* gas)* 

F. Air 

1. The blanket of air around the earth is called atmosphere* 

2. For convenience of refersaoa, our. atmosphere is said to be divided 

into layers. 

3. The troposphere ie that part of the ataoepbere which contains moisture 

and is next to the earth* s surface* 

U. Clouds are masses of condensed water vapor floating in the troposphere* 

5. The stratosphere is the leyer of the atmosphere above the troposphere. 

6. The ionosphere is an upper leyer of the atmosphere. 

7. Air occupies space and exerts pressure. 

8. The air pressure at any place on earth varies with atmospheric 

conditions* 

9. The pressure that air exerts can be measured* 

10* Wind is caused by a change in atmospheric pressure* 

11. Wind direction is sffscted by ths rotation of the earth on its axis. 

12. win a, My have either beneficial or detrimental effects on the earth's 

surface* 

13. The weight and density of air decreases with altitude. 

Ik. The weight and density of air decreases with an increase in temperature. 

15. The weight of a given volume of air at standard temperature and 
pressure is constant* 

er|c 
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16. Air may be compressed. 

17. When an excess of air is forced into a closed container or a vessel 

it becomes compressed. 

18. Only when all air is removed from a closed container is a vacuum 

developed. 

19. Nary industrial and domestic devices operate on the energy produced 

by a partial vacuum. 

20. Burning fuels require large quantities of air (oxygen). 

21. When inflammable materials rapidly oxidise and the liberated heat 

is not dissipated, they way suddenly burst into flames 
(spontaneous combustion). 

22* When oxygen combines with a substance without noticeable light or 
heat, it is known as slow oxidation. 

23. Oxidation of metals may be retarded by special treating or by 
coating them with substances. 

2lu The combination of oxygen with deoaying plant and animal materials 
enriches the soil. 

25. Nitrogen is the basis for many of our fertilisers. 

26. Carbon dioxide, because it is heavier th; n air and noncombustible, 

is used as a fire extinguisher. 

27. Some colors in conmercial electrical signs are produced by one of 

the rare gases found in airs argon. 

28. The air which nan breathes is a mixture of gases often including 

particles of solid substances. 

29. Bad effects on human health may result from various solid material* 

which man breathes in the air; e.g., smoke, fumes, dust and pollen. 

30. Governmental agencies have taken steps to control air pollution. 

31. Human comfort requires the year around control of temperature and 

humidity. 

32. Human comfort is affected by the amount of water vapor in the air. 
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Conc ept #11: Different! living things live ja different environmen ts * 
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Experience D: Plants and animals found in various: communii/ies 



Experience E: ‘Living things in terrarium and fungarium 
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Concept #1 2: Various environments furnish food for man , V 

/Experience A : Foods from different environments , ' 



Experience B: Food plants in the world 
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Concept feUr Some plants and animals hav e seasonal modifications 
Experience A: Hibernating animals _ 
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Experience B: Estivating animals 
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Experience C: Observing birds 
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‘ - * , . ? x ' - - > ' ’ 

' - , : -- < ,* - .. c * . *■ -;7v *- . ■; ' ; ■ 

Experience F : Changes in leaves and twigs; . . » 
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Experience A: A goldenrod gall 
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Experience Bs Activities of aphids 
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Experience C: An oak gall * 



. v ■ 



' h ' v • .• »• ^ '/ % ’ •; i: .. " * ■ 

Concept Mt Brushing the teeth thoroughly removes the food particles ■ 
** - V ,.„vUh-.,„nnl». nutrient ? f or bac terial; growth . .. .7 ....... 41 

i ■ ' a ■ • .. - .. •’ . * - r‘ \ •: « I ■ * 4 ; . - 



Experience As Growth of bacteria in food particles 
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Concept #22: Some animals shift their f ood habits with the 'changes 

In food supply" (continued )# • • •••••* • • * * 
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Experience Bt A salamander 
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Experience Cs A Monarch butterfly caterpillar 
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Experience D: Jfealworms 



Concept #23; Insects sometimes use food which could be used by othgr 

animals. . . ....... . • • • • • » • • •• h9 
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Experience A: Grasshoppers 

Experience Bs Blood sucking insects > 
Experience C : Parasites on fur-bearing animals 
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Expedience ,D; Worms in fruit ■*. 
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Concept #2ks Ins ects are considere d e ssenti al to some pl ant and anjjnal ^ 
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Experience At A bee r s structure 



Experience B; Pollen carriers 
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Experience Cs Use of aphids by ants 
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Concept #2$ : Many .plants are usually necessary to furnish the food for — 

“/ * , .. T one herbivore. . ...... ....»> » *• • • * * • *• • • * * *• ********* ^ 
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Experience A: Pood for rabbits 
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Concent #26; Wild ani mals rove over a large ar ea seeking an adequate _ 

* • supply of food. • • ••••••• 57 
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Experience A; A meadow mouse* s tunnel 
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Experience B; A gopher *e tunnel 
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Cbncept #27; So tos animals arc gregarious . • m* 

A: - Martins ‘ 
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Experience B: Ants 

Experience Cs Migration of ducks and geese 



Concept #31: Animals which are natural prey of other an imals often 

\ are able to escape due to the surroundings or speed _ 

of movement, • *?••••*•••••• 



Experience A : Animals * protection 
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Concept ^32 » Some animals have protective co lorations# • • 
Experience A: Moths 
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Experience B; Animals 

.k - 

C: Birds 



Conce pt #33; Some, living things form pr ote ctive cove ri ngs whi ch . 

. - :™ enable them to survive unfavo rable conditions • * 00 



Experience A: Microscopic plants and animals 
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Concept #3 Us Animals h ave v a rious ways of p rotecting young, .... . . . . 6| 

■ ■ " • ••• ; " » ■ 

Experience A: Most female animals protect their young 



Experience B: Mother mouse and babies 
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Experience C: Mother cat and .kittens 



Concept Ihl ! WIMllfe plays an Important part in the balance of ; — 

_ nature.* . •«•••••.. • • •••••• • • 7v 



Experience A: An unbalanced aquarium 
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Concept #1|3: Ifost green plants n eed air^ sunlight, minerals. .Mid ^ 

— — water • . •• • • 



Experience A: Plants need li'-ht 

Experience B: Seeds need warmth 
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Concept #U8 : S ome plants 1 - have structures wh ich mgy protect them . J* 

from enemies . ...••••• • • • * • T; 
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Experience A: Handling nettle. ** 

'■ ‘ '■ ■ <•, S\ . - 

a .. • , « f * 

Experience Bs Seeds with hard shells 
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Experience C: Poison ivy 



Concept #U 9: 'test kinds of plants r. rc adapted to_ livlng to th e . 
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Expe r ie nee As A hous eplant 
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Co ncept #50: Some plants are adapted to living under water.. •• 11 
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Experience A: Aquatic plants 4 



j- 



■ » , ’ t / , • ■' .. ; ’ - . ■ ^ ’< • 1 

Concept #51: *1 So me plants are ad apted live in shady L cool 
’ — * areas ancT^the rs "liv e in sun ny, warm areas ... 76 



Experience A: Adaptation to environment 
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Concept #52 : 1 Some plants and animals transmit diseases 19 

Experience As Transmittance of disease, ' ) 
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Experience B: Quarantine 
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Concept #56: Whe n exposed to light, gr e en leaves release oxygen 
— and water io the atmosphere. 
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Experience A: Collecting water vapor 
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Concept #57: Most green plants in the presenc e of light are able * ^ 
' - t o release oxygen as a b y^pro ouct of photosynthesis > . • 03 



Experience A: Collecting oxygen from an aquatic plant 
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Concept #$8 1 Plants are directly or indir ectl y depend ent on the * fi 

soil* * * **«:«* * . ». •• • • • • • • • • • ••••••* • • • • • • • • • * • • •• • • 



Concept #59 : 1 S oils provide a medium suitable for the growth of . 

many plants * » ******** * * OH 
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Experience As Seeds need good soil 
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Experience Bs Seed growth in different kinds of soil 



41 4 



Concept //60 : M ost plants c a nnot obtain dissolved minerals and 

— Tv water from the air but must secure it from the 

soil* •••••••••••*•••••••• * •’••• • 
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Experience A: Collaring plant growth , 
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Experience B: Plant growth in sane!, and fertile soil 



Concept #6lt Some plants contribute t o the formation of soil * •••••♦ 
Experience As Living plants on rocks - 
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Experience B: . Examining soil from a wooded area 



Experience C: Force from growing plants 
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Concept #6 2: Plants in order to re main successful in an area_must _ 

\ "T have an adequate supply of w ate r* • • • • ••••••••• • • • • • • • • 
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Experience As Experimenting with lima beans 
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Concent #63 1 Seeds may be dispersed by environmental factors .;..... ,.J2 
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V’ Experience A: Methods of seed dispersal J 5 



Experience B: Making an exhibit 
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Experience .C; Making a game to associate seeds with their method of 
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C oncept #6 ln Man I s depe ndent' on plants to furnish food, clothing, , , . 

r ' shelter and some roe fficine » . « « •■••• • • • • • • *,* * * * * 
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Experience A: Listing examples 



Experience B: A trip to a grocery store 
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Experience Cs A trip to a department store 
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Concent #65 s Fossils furnish information ab out the organisms and ty^es^ 
“ of habitats on the earth in t he past , * ••••••»• -r°- 
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Experience As * Collecting fossils 
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Experience B: Making an exhibit 



Concept #66* Fos sils are formed only from pl ants and animals which ^ 
, i , '"“" liave hard parts . 7 •••••• • • •• • • ***** *** 



Experience A: A leaf print "fossil" 
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Experience Bs Fossil "formation" 
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Experience C: Shell impression / 

Experience D: A casting of a "fossil" imprint 



Concept # 67: Fos sils of plants, and animals ye_S.sually found in 

7 * * Vedimentary rock .#.••• ±04 



Experience As Fossils in limestone ? ' 
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Experience B : Examining fossil collections 
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Experience Cs A museum trip 
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Concept #68* Very l ittle accura te informati on about dinosaurs is 

available 






Experience A$ True or false information 
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Experience Bs Re Articulation of a skeleton 



107 






\ 




i. 












» 




For discussion purposes only 



!■ 

WKAT IS ECOLOGY? 



Neither plants nor animals can live for a long period 
of time without each other. One kind of plant or animal 
lives in an area inhabited by some other kinds of plants or 
animals. In most stable areas, plants and animals are in 
dynamic balance and each flourishes only as it is able to 
compete successfully for the energy sources. 

Ecology is the study of the dynamics of all nature, 
involving all living things - from bacteria to oak trees 
and from single-celled protozoa to man. It includes a study 
of s (1) living things and how they form a pattern of life in 
the world around them; (2) the complex interrelationships 
which cause living things to be dependent upon each other as 
they compete for the same energy sources in an area; and UJ 
the effect of all factors of the physical environment on 
living things. Plant and animal communities, balance of 
nature, food chains, and web of life - all are phrases used 
to describe some of’ the many facets of this study. 
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I. INTRODUCTION 



This resource unit contains some suggestions for learning 
experiences which can be used in developing a better understanding 
of the basic concepts of ecology which are teachable at a fourth 
grade level# It does not contain suggestions for experiences with 
which to teach each allocated concept. The classroom teacher 
undoubtedly knows many other experiences which can be utilized in 
the teaching of this unit. Since it is difficult to foretell the 
experiences which will produce the best learning with any specific 
group of children, each individual classroom teacher must use his 
own judgment in deciding which experiences are to be used with las 
specific class. The responsibility for planning and carrying out 
learning experiences to teach every concept included in this unit 
remains with the individual classroom teacher. 

As the teacher uses this resource unit, he should remind him- 
self continually that the development of scientific attitudes and 
a desire for further learning is more important than a knowledge 
of facts. As the unit progresses, the teacher should encourage 
the children to develop a vocabulary specific for this unit and 
help the children become more familiar with the new meanings for 
common words. 

The teacher should make a conscientious effort to provide the 
children with opportunities to record information obtained as a result 
of observation, to compare the results of related experiences, to 
summarize the learnings, and to formulate useful conclusions about 
the interrelationships between living things and their environment. 

In this way the children will gain a broad, general understanding of 
the principles of ecology. 

It is assumed that pencil and paper are available to the 
pupils at all times and these items are not included each time that 
recording of data or the making of a chart is important in a learning 

experience . 
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n. CONCEPTS INCLUDE!/ IN THIS UNIT 



living Things 

C. Ecology 1 

1. The sun is the direct or indirect source of all energy for life* 

2. Living things occur in all types of habitats* 

. 3. Some main habitat types are prairie, desert, forest, mountain, 
and stream. * 

iu Because of structural and functional characteristics plants 
and animals may flourish in a specific habitat* 

5>, In order for an organism to be successful in an area, an adequate 
supply of oxygen, food and water must be readily available* 

6. In all environments living things compete with each other for 

existence and survival. 

7. The water needs of any animal or plant are a major factor in 

determining its optimum habitat* 



8. Some living things are able to remain alive for a long period 
; of time on a limited amount of water# 

9* Some living things are able to absorb wore water than others* 

10. The amount of surface and atmospheric water is a major factor 
in determining the type of habitat* 

11* Different living things live in different environments or 
l: w communities”. 



12. Various environments furnish food for man. 



13. 




lii. 

15. 

16 . 



Plants and animals which are successful in a specific environment 
had little or nothing to do with adapting themselves to 
the environment. 

Some plants and animals have seasonal modifications, i 

Some animals live together for mutual benefit# (mutualism) 

5 ' * 

Some plants and animals live and grow on other plants or animals . 
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17# Brushing the teeth thoroughly removes the food particles which 
1 supply nutrients for bacterial growth. •* .. 
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18. Some living things depend on other living things to provide 

nourishment for them. 

19. Some living things feed on the organic material of dead plants 

and animals, 

20. Some plants and animals live and grow on dead plants and animals 

(saprophytes). 

21. Different types of animals have different food requirements, 

22. Some animals shift their food habits with the changes in food 

supply, 

23. Insects sometimes use food which could be used by other animals. 

21;. Insects are considered essential to some plant and animal life, 

25* Many plants are usually necessary to furnish the food for one 
herbivore. 

26. Wild animals rove over a large area seeking an adequate supply 

of food, , , 

27. Some animals are gregarious* 

28. The kinds of domesticated animals may differ from one climatic 

zone to another. 

29. Animals live successfully in different places because of their 

habits and adaptations. 

30. Animals may live on the earth, in the earth and/or in water, 

31. Animals which are natural prey of other animals often are able 

to escape due to the surroundings or speed of movement, 

32. Some animals have protective colorations. 

33. Some living things form protective coverings which enable them 

to survive unfavorable conditions. 

3U. Animals have various ways of protecting young, 

35 , The young of some animals receive no care from the parent, 

36 , The alarm note of some birds noticed and heeded by some other 

animals • . 

37, Some animals migrate. 
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38 , As winter approaches, some birds migrate to warmer climates 

where there is more available food. 

39. As winter approaches, some animals eat excessively and go into 

hibernation during the coldest weather* 

i*0. Some animals are able to hibernate or estivate in order to avoid 
extremes of temperature* 

1*1. Wildlife plays an important part in the balance of nature* 

1*2. Plants nave different optimum habitats* 

1*3. Most green plants need air, sunlight, minerals and water. 

[|li # Plants of some kind grow, on almost every part of the earth. 

1*5. Plants of some kind grow in every climate. 

1*6. Some plants appear to have become adapted to the climate in 
which they live* 

1*7. Some plants flourish under conditions which are not conducive 
to the growth of other plants* 

1*8. Some plants have structures which may protect them from enemies* 
1*9. Most kinds of plants are adapted to living in the air* 

50. Some plants are adapted to living under water. 

* 

51. Some plants are adapted to live in shady, cool areas and others 

live in sunny, warm areas. 

52. Some plants and animals transmit diseases. 

53. The stem aids a plant by supporting the leaves in a position to 

reoeive the sun* s energy* 

51*. Most stems support their leaves to secure the most sunlight* 

55. The arrangement of leaves on the stem of a plant usually enables 

the leaves to receive the maximum amount of sunlight. 

56. When exposed to light, green leaves release oxygen and water to 

the atmosphere. 

57. Mast green plants in the presence of light are able to release 

oxygen as a by-product of photosynthesis. 

* 

58. Plants are directly or indirectly dependent on the soil. 
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ft'i 

| 

|: 59* Soils provide a medium suitable for the growth of many plants* 

I 

| 60. Most plants cahoot obtain dissolved minerals and water from 

%, the air but must secure it from the soil* 

$ 

r 

61. Some plants contribute to the formation of soil* 

I: 

| 62. Plants in order to remain successful in an area must have an 

adequate supply of water* 

| 63* Seeds may be dispersed by environmental factors. 

I 6U. Man is dependent on plants to furnish food, clothing, shelter 

I and some medicine* 

| 6^. Fossils furnish information about the organisms and types of 

i habitats on the earth in the past* 

r v ' * * 

| 66. Fossils are formed only from plants and animals which have hard 

| parts* . 

i-', ■ • " 

l 67* Fossils of plants and animals are usually found in sedimentary 

| rock* 

68* Very little accurate information about dinosaurs is available* 
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III. LEARNING EXPERIENCES FOR SPECIFIC CONCEPTS 



Concept #2 - Living things occur in all types of habitats. 

(Contributes also to Concept #3) 



Experience A: 



Materials needed : 

Soil 

Water 

3-Aquarium 

Charcoal 

Gravel 

Sand 



Some plants and animals from a desert habitat 
Some plants and animals from a Minnesota low 
woodland habitat 

Some plants and animals from a Minnesota bog 
or swamp 
Trowel 



What to do : 

Refer to pages h95-h9 7 in the 1958 
edition of Science for the Elementary- 
School Teacher by Craig for instruc- 
tions in making terrariums. 3h the 
aquariums' prepare (1) a desert 
terrarium, (2; a Minnesota low wood- 
land terrarium and (3) a bog terrarium, 
duplicating as closely as possible the 
conditions of each environment as to 
soil, temperature, and moisture. Be 
sure to include some small specimens 
of the common types of animals and 
plants in each habitat. Consult 
Clifford Moore* s, The Book of Wild Pets 
for information about the care of the 
animals. Observe the living things in 
each habitat for at least two weeks. 

Make a list of all the plants and animals 
in each habitat. Compare the types of 
plants and animals in one habitat to the 
plants and animals in the other habitats. 

After the habitat has been developing 
for a month or more, temporarily change 
the temperature and/or the moisture of 
each terrarium and recprd the observed 
changes as they take place. Summarize 
the comparisons and draw conclusions 
based on the observed evidence. * 



o 




Discovering that : 

There are different kinds of habitats. 
All natural habitats contain living 
things, * The types of plants and animals 
usually found in one habitat differ from 
those in other habitats. 









- 8 - 



Hr . 



$ 



4 

'/ i 



i 



I; 

i 

i 



t. 




Concept #2 



* 

For discussion purposes only 



Experience B : 

Materials needed : 

Spade 

Magnifying glass 

Newspaper or large sheet of plastic 
(30" x 30" minimum) 

Screen, coarse mesh 
Screen, fine mesh 



What to do : 

Cut, dig up, and bring to the classroom 
one square foot of grass sod with soil 
about six inches deep* Place the sod, 
on a table which has been covered with 
a thick layer of newspaper or a large 
sheet of plastic. Pull the sod and soil 
apart bit by bit very carefully watching 
for evidence of animals and plants. 

Sift the soil first through a coarse and 
then through a fine mesh screen. Examine 
the sod, soil, and screens, carefully 
looking for all the plants and animals 
which may be present. Use a magnifying 
glass’ when necessary. Record the 
number of each kind of living thing which 
is found. Draw conclusions based on the 
observations • 



Discovering that : 

Many plants and animals are part of 
the soil. The soil is a type of 
habitat. 



j Do not allow soil to remain on the 

finished table top without adequate pro- 
tection from moisture. 
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Concept #2 1 



Experience C s 

Materials needed : 

Paper, 3 sheets 
Newspapers 
Jar with cap 



What to do : 

Find some reference books in the 
library which describe different 
habitats and their characteristics. 

View the instructional film, ’’Animal 
Habitats." 

Discuss in class the kinds of habitats 
Which may be found in and around the 
school* What are the characteristics 
of each of these habitats? 

Go out on the school grounds. Look 
for the various different habitats 
which exist there. ' 

Compare these habitats to discover their 
similarities, and differences. Prepare 
a chart listing these similarities 
and differences. Observe the plants 
and animals which exist in each habitat. 
Make a chart recording the names and 
kinds of plants and animals. See below 
for a suggestion. Collect a specimen 
of any living tiling whose, name is not 
known, place it in a jar or wrap it in 
newspaper, and take it back to the class 
r<*;m to study and identify specimen. 

;%ke a map of the school grounds sharing 
the location of the types of habitats. 
Summarize the observations. 

Example : 



Discovering that : 

Many different types of habitats may 
occur in a rather small area. 

Each habitat has different types of 
plants and animals which live there. 






Habitat Plant s Animals 

* _ # 

Under a tree grass, etc. earth worms, 

etc. 

Under foundation 

* 

Shrubbery 

Near the building 
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Experience A t 

Materials needed : 

Plants from various habitats * 
Reference materials 



Consult references to find out about 
these differences between plants. 

Attempt to discover why specific plants 
are suited to a specific habitat. Make 
a chart to summarize the information 
collected. Refer to the chart below for 
some suggestions as to* the type of 
information which may be found and 
observed. 



Desert Cactus small, waxy 



Woodland Violet broad 



What to do: 



Discovering that: 



Examine plants from various habitats, 
comparing the leaves, stems and roots. 
Compare and observe the difference. 



Plants differ according to their habitat. 
A plant is usually suited to live in a 
specific habitat. 



Habitat Plant 



Leaves 



Stems 



Roots 



Upland Sheep 

Prairie Sorrel 



small 



short 



Swamp 



Moss 



shallow growing 
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Concept #5 - In order for an organism to be successful in an 

area, an adequate supply of , oxygen, food and water 
must be readily available; 



Experience A : 
Materials needed: 






3-Large jars, one gallon, without caps 
1-Large jar, one gallon, with tight cap 
Pond water 

U-Toad tadpoles,' small (available only 
in the spring)* 

Hard boiled egg* s yolk ,/ ;• 

Pond mud ,V' ; 

Fond plants n 



. Lettuce y*. ■ 

Charcoal , ‘ s ,. 

Gravel, size \ 
m Sand . ' 

3-Gallons tap water which has 
been standing for one week 



--t 



& The children may assist in bringing in toad tadpoles* A baitsell^ may be 
helpful in providing toad tadpoles* * ':V " 



L . i' ■ 



What to do: 



Dis covering that : 



Ui - 

» 



t 



Jfake each of the four one -gallon jars 
into a fresh water pond habitat { * • ' > 
aquarium, Refer to pages U95-U97 of 
Craig* 8 Science for the El eme ntary- 
School T e acher , 1955“ edition, for 
instructions for setting up the aquaria 
Allow the water to stand uncovered in 
the jar aquaria for at least one week 
before using* Number each of the four ^ 
aquaria •> Place one toad tadpole in each i 
large glass jar aquarium* Consult pages 
263 and 26h of Blough, Schwart2 and 
Hug getfc * s Element ary-S cho ol Science and 
How to TeacirW/ 1955" edition, for 
instructions for raising tadpoles. j 

Observe the jars each day to determine < 
any changes in structure or behavior of j 
the toad tadpole $ * Throughout this \ \ 
experiment Jar No* 1 is to be used as a j 
control, because (T) the jar will toe t 
left open for needed oxygen to toe { 

absorbed from the air into the ^ I 
aquarium water, (2) food is to toe given • 
to the tadpole regularly, ana (3) the r,^ ! 
water level is to be maintained constant * 
throughout the, experiment* : t \ 



Tadpoles require oxygon, , food and water 
in order to live'* When the . amount of 
either oxygen, food or water becomes 
too small, the tadpoles die. 



K .i 
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.. Ik- 

* * ‘i 

i \ 



j \ 
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Feed the tadpoles in Jars M o* 1 * No* 2, | 
and No* U small; bits of “T hard boiled - j 



egg yolk and a small leaf of lettuce j 
every other day* Add no food to J ar No * ; 
3 . Jar No* 2 is to be’lsealed tightly , 4 



f er|c 
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except when it is opened briefly to 
introduce the food regularly 

The water level is to be maintained, 
constant throughout the experiment in 
Jars No. 1, No. and No v 3.* No water 
is to be added as it evaporates from 
Jar IJo. U. ' However, feed is to be 
introduced regularly into Jar ho. U . L 

To reduce the evaporation of water from 
Jars No. 1 and No. 3 5 small sections of 
toothpicks or match sticks may be j 

fastened with melted paraffin to the top j 
edge of the jar at three equally spaced ; 
places. As soon as the paraffin hardens, 
a piece of glass ,, window pane can be used 
to cover each of Jar. No. 1 and No.3 > 

p-— • *** » 

When water is to be added to Jars. No. 1 s 
and No. 3, be sure to allow the tap _ i 
water to stand in an open container for j 
at least one full week before using it. 1 

Observe the containers daily and record 
any changes in the environment and the 
effect of these changes on the tadpoles. 
Record any changes in the tadpoles. 

Draw conclusions based on these j 

observations. i 



Discovering that: 



Concept #5 

Experie nce A (continued) : 



Recapitulation : 



\ 

1 

Air ; 

i 


Jar No. 1 Jar No. 2 - Jar No*^3 ? 

leave open— i Seal tightly, ; j leave open- 

glass cover 1 except to r | glass cover 

•* • I feed ’ ' ; j 


i ,, 

Jar No. 4 

Leave open ! 

... < • 

* ‘ \ 

. . - . < 

1 n-a- 


j 

■' ■ t 

I 

; Water 

1 ■■! 


Keep water j (No change > Keep water 

level con- ! should occur) ; level con- 
stant ! 

11 ! -y ^ 1 

1 » ■ .... — 


No water | 

added (allow j 
! to evaporate) j 

L .• ,• —j 


V 

Food 


Peed | Feed ' j Do not j Peed | 

1 regularly* j regularly* j feed . , . U ijegulariy? <| 



*Food to be - hard boiled egg yolk and lettuce , 



For Over-achievers: - 

imum *m — T - — — - i iw — 

Watch the tadpole as it develop; into a , 
toad (?) in Jar No. 1. Do any changes 
become evident in their breathing 
equipment? Dees the oxygen source or 
requirements differ with a change in the 
breathing equipment? 
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Experience B : 1 

' • - 

Materials needed ; t 

Potted plant 
Waterr 

Tincture of iodine, diluted $ times 
' with water, (add a crystal of potassium 
iodide if it is available) 

Medicine dropper 

Mortar and pestle ’ C • ; • ‘ 

Aluminum meat' pie tin 



I ■ 




What to do; 



Remove a leaf from the plant* Crush 
the leaf in a mortar and pestle. 

Place a few drops of water on the 
crushed leaf. Test for the presence 
of starch by placing a drop of 
tincture of iodine on the leaf. Put 
the plant in the dark for several 
weeks. Observe the plant daily and 
record the observation until no 
further change takes place. Remove, 
a leaf from the dead plant and test it 
for the presence of starch. Compare 
the results of the two starch tests. 
Explain the difference in the starch 
test results. Draw conclusions based; 
on the results. 



Concept . * f] 
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Discovering that : * , ‘ 

.- A £ ‘ ' C 

A plant must obtain light in order 
to make its food* ? 

A plant must have certain foods 
in order to live. , 
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Experience C ; 
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t 



4 



- Materials needed ; 

Aquatic plant or animal 



What to do s 

Remove an aquatic plant or animal 
from its aquatic habitat. Lay it on 
the window ledge. Observe the living 
thing closely to see if a change 
takes place. Explain the observations. 
Draw conclusions based on the * 

observation. 



t 



- ------ - 

< . * " * -■ * 

Discovering that : 

Some plants and animals must be, -_S 

surrounded by fresh water in order 
to live. 
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Concept #J> 



Experience D: 



Materials needed: 



' ,* 



10-Aluminum meat pie tins 
10-Lima beans 
Potting soil 
Water : 



What to do: 



Plant a lima bean in soil in each 
of the 10 aluminum pie tins. Water 
the soil when necessary, taking care 
to avoid using too much or too little 
water. Dig up one of the seeds after 
three days and examine thoroughly. 

Record what is seen with a sketch 
referring to the parts of the seed 
which change during germination. Dig 
up one seed each day thereafter; examine 
it carefully. Keep a record of each 
day*s observation. Explain the 
differences observed in the seeds. 

Draw conclusions based on the obser- 
vations. 



Discovering that : 



There are names for the parts of a 
lima bean seed. 



As the seeds germinate the seedling 
develops and the food stored in the 
seed is used. 
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Concept #6 - In all environments living things compete with 
each other for existence and survival* 



Experience A : 



UK 



Materials needed: 



* { 



24tfooden boxes, about 12' 1 x 18" x 2 !! 

Fertile soil 
, Radish seeds 
Water 



, V. < 



* * 






What to do: 



Fill both wooden boxes to a depth of 
Ij? with fertile soil • Dump a small 
handful of radish seeds into the 
center of one box of soil* With a • 
sharpened pencil make very shallow 
holes about | inch apart in rows §• 
inch* apart in the other box of soil* 
Drop one radish seed in each hole* 
Cover all the seeds with l/S n of soil* 
Keep the boxes in the light and water 
daily* Observe the boxes daily and 
compare, * Record the observations* 
Explain the observations* ' 



Discovering that : 



Seeds which are too close together do 
not grow as well as seeds which are 
spaced apart* Plants which are . 
crowded together shade one another 
and compete for the available water 
and light* 
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Concept #10 - The amount of surface and atmospheric water is a 

major factor in determining the type of habitat. 



*=**£>> r: 




Experience A : 

' ' * .A 

Materials needed: 



3-Aquariums * 

Soil 

Pond plants and animals 
Bog plants and animals 
Woodland plants and animals 
Pond mud 



Bog soil 

Hygrometer, Humidiguide 

Fenoil 

Paper 

Woodland soil 



What to do ; 

Make a terrarium representing a mud- 
bottomed shallow pool. Consult pages 
U91-U93 in Science for the Elementary- 
School Teacher by Craig, 195b edition 
for suggestions. Observe and reoord the 
characteristics of each of the plants and 
animals found* Observe and record the 
amount of surface water and the relative 
humidity of the atmosphere in the 
natural habitat. Make a bog terrarium. 
Observe the plants and animals in the 
bog and record their characteristics. 
Observe and record the amount of surface 
water and relative humidity of the 
atmosphere in the habitat. Make a 
woodland terrarium. Observe and record 
the characteristics of the plants and 
animals found. Observe and reoord the 
amount of surface water and the relative 
humidity of the atmosphere in the 
habitat. Compare the plants and animals 
in all three habitats. Compare the 
amounts of water in each habitat. Drain 
some water from eaoh habitat and add 
soil. Observe the changes in the plants 
and animals and record the observations. 
Observe the amount of surfaoe water and 
the relative humidity in each terrarium. 
Summarize the observations and draw con- 
clusions based on the observations. 



Discovering that; 

The difference in the plants and 
animals which live in each type of 
habitat is largely determined by the 
amount of water contained in the 
habitat. Some habitats have more 
surfaoe water than others. 
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Concept #11 - 



Different living things live in different 
environments or u communities." 

Other concepts which could be included: 1, 2, 
U2, hi, 50. 



Experience At 



Materials needed: 



Pencil 

Paper 






What to do: 



Visit a pond, lake or stream. Observe 
and record the kinds of living things 
seen. Write a description of each plant 
or animal if the actual name is not 
known. Describe the area in which each 
living thing is found* Visit a 
different pond, lake or stream. Observe 
and record the kinds of living things 
seen. Describe the environment in which 
each living thing is found. Compare the 
two ponds, lakes or streams. Determine 
whether the same kinds of living things 
are found in both places. Visit a 
vacant lot. Observe and * record things 
seen. Find out if more than one kind 
of environment might exist within that 
area. , Compare the living things found 
in each environment within the vacant 
.lot. Compare the living things found 
in each environment in the water 
community to the living things -found 
in each environment in the vacant lot. 
Summarise the results. Explain the 
observations# 



Discovering that: 



Each kind of community contains plants 
and animals suited to that particular 
environment* Each community contains 
both plants and animals. 
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Experience B : 
Materials needed: 



Rubber cement 

Scrapbook 

Pencil 



_ : \\ 
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! . What to do: 



Collect pictures of natural or man-made 
j 1 communities # and put them in a scrap- 

| book. Label the different communities 

| with an appropriate name# Explain how 
f different types of communities can be 

( identified.® Draw conclusions concerning 

I . the probability of finding a specific 
| plant or animal living in many different 
I kinds of communities. 



i, " , |; 

} *( North side of building, south side of 

% building, lawn, bare playground, swamp, 

[ pond, lake, park, black top or pavement, 

jjw - a vacant lot, etc,) t 

y 

t ©Locate and visit as many of the above 

communities as possible within six 
l ‘ blocks of your building. 



& 
v . 

U 

l 



Discovering that : 

It is possible to identify various 
types of communities by the animals 
or plants found there. 
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Concept #11 



Experience C : 



"■ jd 



Materials needed: 



^ . "■ 
* * 



Pencil 

Paper 



i " 



« H 



What to do: 



Look out of the classroom window# See 
how many kinds of communities can be 
visually recognized. Make a list of 
the kinds of communities # Make a chart 
listing the communities and the kinds 
of living things which we might expect 
to find in each community# Explain why 
the same living things do not live in 
the different types of communities. ( 
Draw conclusions concerning the 
probability that a plant or animal can 
live in more than one kind of community. 



Discovering that: 



To learn that a school area may contain 
more than one kind of community . *' 
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Experience D: 



t ) 



4 



Materials needed s 






# ’• 



Shovel or spade 
Magnifying glass 
Newspaper 



What to do : 



E xa mine a piece of sod as described « 
in experience B , Concept #2 • Identify 
some of the most common plants and 
animals present. Search other kinds 
of environments in the school yard to 
discover whether these same kinds of 
living things are found. Explain the 
observations. Draw conclusions based 
on the observations* 
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Discovering that : 
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The p lan t sand animals which live in 
the soil are not found in other 
environments. , - , ; 
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Experience E : 



Materials needed : 

Soil 

Water 

2 -Aquariums 
Charcoal ' 
Gravel 
«■ Sand 
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Concept #11 



Trowel 

Aquatic plants 
Aquatic animals 
Sphagnum moss 
Old shoe or rotten log 



■ • IV 



What to do : 

Compare the, kinds of living things 
placed in the terrariums prepared for 
experience A, Concept #2. Prepare an 
aquatic community. Consult Science for 
the Elementary-School Teacher by Craig 
for directions. Make a f ungarium by »• 
placing an old shoe or a chunk of a 
rotten log on moist sphagnum moss in an 
aquarium tank. Place the covered 
f ungarium in a dark warm place for two 
weeks. Contrast the kinds of living 
things in the different artificial 
communities. Explain what makes the 
communities different. Draw, conclusions 
based on the observations • * 



Discovering that : 

Different communities contain 
kinds of living things. • 
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Concept #12 - Various environments furnish food for man* 

; - Other concepts which could be included : bk 9 U3>* 
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A: 
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Materials needed: 



Pencil ' 
Reference books. 
Paper 



f - ' 



i 



What to do: 



Make a chart listing the plants and 
animals found in different environments 
which are used for food by matt# See the 
chart below for some suggestions# 



Consult the reference books to list as 
many plants and animals as possible# 
Draw conclusions based on the chart# 



Discovering that : 



i •; 



Foods for man come from many kinds of 
environment 8 . > 
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Examples : 
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Desert 



> t- - 



Forest 



1 - 



Plants 



Animals 



Plants 



Animals 



Plants 



Animals 
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Experience B : 
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Mater ials Needed : 



‘V; 



Unprocessed plant foods 
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Pencil r 
Reference books 
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What to do: 



Make a display of many unprocessed 
plant foods which are used by man# v • 
Label each plant food end include the «J 
of the part of the world in which * 
the plant grows easily* Consult several 
reference books to find what- home grown 
foods are used by people living in t 
different areas of the world* Make a v 
chart of the parts of plants used for 
food, and give the name of each food used 
fey other people of the world, similar to 
the chart below which is made for some 
of the plants of Minnesota* Extend this 
table if you can* Study reference books 
to discover Whether all of the plants 
listed live in the same kind of environ- 
ment* Draw conclusions based on these 
charts# • 1 l: ,f\ - 



Discovering that : 



•fO; f U t - 



A 



Different food plants are used in 
different areas, of the world# 
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Seeds 


V 1 . *i 11 . " 

Stems 


Roots 


Leaves ' 


Fruits i ; i 
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1 l Flowers • 


. S" 

Grains 


Potatoes 


Carrots 
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Celery , . 1 « . 
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Apples y* 
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Cauliflower 
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j Beets :• ; 


.Dandelion 


! Cucumbers 


v Broccoli : 1 
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Lambs quarter 


Elderberries 
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Grapes |i( : 
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Mustard greens 


» Strawberries 
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Rhubarb (not blade) Tomatoes 






*3 • . v 'j 

^ .. “ s 1 *, ■' 

■ '* ' ■ ■ j - ■■ ; 


f . ' r 

v; 


Spinach , . ; ; 

jS . - 4 ~ ■ 


..i * v 

I 

r ' ' ‘ ./ . 4 


*■. , '• , V-"' 

i / 1 » ‘ 4 - t 



i r *• 



-m 



> ’ I. V 

■ f \ 



■ 1V V 



t-. r 



e — . i- 



• • • •. 
- ! ’ . ' 



\'~t ‘V- ' V 



! . / 



A,3 \ 



lerJc 



4 . y. 













'■ i 1 

■!"'T ’ 






-■ £ 



r 



-.. ' 3- 

T 



j 



Concept #12 



'f- 



-26- 



For discussion purposes only 



\ / 



r v:1 



i .. 



v- ; if 



Experience C * 



' y 



J&terials needed s 









Pencil 

Reference books 






What to doj 



Make a list of Minnesota animals 



'$i ■ 



which are used for meat; include wild ^ 
animals as well as domesticated animals* 
Consult reference books for help in pre- 
paring the list. Study reference books 
to discover whether all the animals 
listed live in the same kind of environ- 
ment, Draw conclusions based on the 
results of your study, * . , - 
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Discovering that : 



Mary animals from different environments 
in Minnesota are used for food by men* :U 
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Concept #llt - Some plants and animals have seasonal »odmoations. 
51 • - (Contributes also, to concepts 37, 3o, 39 and UP.; 
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Experience Ai 



Materials needed : 

7 " _ •„ 

- ■ if ■ 

Pencil 

Paper 

Pictures > 

Glue. /;* 

Reference materials 
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What to do: 



List the animals which usually 
hibernate during the winter* 

(Pictures with labels are effective.) 
Consult reference to find in what*. , - 
kind of place each animal hibernates 
and how long each animal usually hiber- 
nates . Include the above information 
in a chart* Explain why only certain 
animals hibernate* Draw conclusions * 
based on the chart. ‘ . , 
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Discovering that: 
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Some animals hibernate .. .Animals 5 - 
select places protected from the 
weather in which to hibernate. Animals 
hibernate during certain seasons of 
‘the .year* *' ;* V. t - ’ 7 / ‘ 
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Concept #lb s 



Experience 8: 



J&terials needed* 

TT V r • 

Pencil 

Paper 

t Reference materials 
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What to do* 



Make a list of the animals which 
may estivate during hot, dry seasons* 
Consult reference materials for help 
in this project. Include in a chart 
the description of the places in which 
each animal may estivate and the length 
of time usually spent in estivation. 
Explain why some animals estivate. 

Draw conclusions based on the chart. 




K 




Discovering that* 



Some animals estivate during certain 
seasons of the year. Some animals, 
estivate to avoid high temperatures 
and the loss of body moisture. 
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Experience C : 






Ifeterials needed: 



Pencil 

Paper 



What to dot- 



Observe specif ic birds in both warm 
weather and in cold weather. (In some 
areas a bird feeder might be used as a 
"watching” spot. If used during the 
winter, it should be continued until 
spring or birds may starve.) Note the 
changes in each bird’s appearance 
when the temperature changes. Sketch 
a winter bird which is observed. 

Explain how and why the bird’s appearance 
is different from that in summer.- Draw 
conclusions based on these observations. 



Discovering that: 



Some birds have slightly changed 
appearance at different temperatures. 
Birds fluff their feathers in winter 
to form small air spaces which help 
to insulate their bodies from cold . , 
and conserve their heat. 
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Experience D : 

c • '* ‘t .. ‘ 

Materials needed: 

■ * ' ■ “ ' “ “ % ■ ■ 

Grasshoppers, . small 
Ice ■ •. 

■ ,• Water, / ' V • • 

2*»Medicine bottles, large flat sided 

Baking pan, or dish pan 
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What to do : \» 

11 B ^ 

Place a few small grasshoppers in 
each large medicine bottle# Cap the 
bottles tightly* Place one bottle on 
its side in a container of ice water, 
taking care to keep the Insects in 
both bottles in the same amount of 
light. Allow the, bottle to remain in 
the ice water for 1$ to 20 minutes. 

Note the activity of the grasshoppers 
in eaoh bottle. Time occasionally the 
rate of the pulsation of the abdomen 
which indicates the rate of breathing 
,or respiration. Record the observations. 
Compare the rates of breathing of the 
grasshoppers in the two bottles. Draw , 
conclusions based on the comparison. 
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Discovering that : * 

\ " V ' "• _ t * O ^ ; i 

Cooler weather tends , to make grass- 
hoppers less active. The rate of ! 

breathing decreases as the temperature ; 

decreases. ^ v . > ' •• 
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Experience E i 



Materials needed ; 

Pencil 
Paper 
- Clock 
Ice 
Water 

h ' 

i 



What to do : . ; - ’ 

mm ■> ■ m i mmm m mm* ){ 

, . S 

Place a small fish or some minnows in 
, the small aquarium tank of water. Cool 
the smaller aquarium containing the 
fish by placing it in the larger 
.aquarium of ice water. ,. Take care to 
keep the fish exposed to the same 
intensity of light. Keep the aerator 
operating. Watch the activity of the 
fish. Note, any change in the rate ox 
movement of the gill-coverings. Count 
the gill-covering movements per minute. 
Use a thermometer floating in the ' * 

Inner aquarium to record temperature. 
Record the number of gill-covering 
(operculum) movements per minute and the 
temperature of the water. Repeat the 
count at several different temperatures 
as the water cools. Relate this 
activity of the fish to the temper- 
ature of the water. Draw conclusions 
based on the results.. 




J 



Thermometer, Centigrade (Celsius) or 
Fahrenheit scale „ * ; 

Small fish or minnows 
Aquarium tank, about 6 gallon *■ ' 

Aquarium tank, about 3 gallon * 
Aerator and stone breaker 
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Discovering that ? 

£ • * 1 , 

Fish are less active when the 
temperature of the environment is 
reduced. 
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Concept #llr 
Experience F t * 

Materials needed : 

Pencil * 
Paper 
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What to do : t 

Record the appearance of the leaves 
and twigs of a deciduous tree in. early 
autumn and again just before .they fall* 
Examine the twigs after the leaves drop 
and at regular intervals throughout the 
winter.- Note any change in appearances 
of the bud scales . Record all obser- 
vations and the dates. .Observe the 
parts of the twig that grow. Record’ 
all observations and the dates. Examine 
the twig in the spring as the buds begin 
to swell and leaves begin to aippear. 
Summarize the observations. Draw 
conclusions based on the observations* 



Discovering that: 



H '■ 



The twigs on a tree change at various 
seasons because cf changes in 
environmental conditions# 

The buds and bud scales on a deciduous 
tree expand during the fall* winter 5 
and in spring before the leaves ^ * '* 

.appear* ' ■ * ? •* •* v. <; . v - v v* *' 
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Experience Q : 

Materials needed: 
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Pencil 

Paper 



What to do: 



At monthly intervals throughout the n 
year observe and record the kinds of 
plants and animals found around or on 
a tree* Compile a summary list* Com- 
pare the monthly lists of plants and 
animals* to discover what plants and 
animals are found on or near the tree 
during each season of the year. < 
Summarize the results. Draw conclusions 
based on the observations. \ 
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Discovering that: 



As the seasons change, different . 
plants, and animals may live in the 
same habitat. , 
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Experience H s 
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Jfeterials needed: 



Sharp knife ’ 
Lilac sapling 
Pencil 
Paper ■ 
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What to do: 



Use a sharp knife to cut away a shallow 
ring of bark around a lilac sapling in 
the late winter* Observe the ring as 
the season progresses* Record the 
observations*. Propose some possible' V 
explanations for the observations* 

Draw conclusions based on the obser- 
vations*, f 
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Discovering that : 



Constituents of the sap are stored in 
the roots of a plant during the winter 
and rise in the bark in the spring* * 
Sap oozes out of the wood-covering, 
at the ring, as the season progresses 
and changes to spring* ♦ ; " 
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Experience I : 



Materials needed: 






3-Pot ted plants, (such as coleus ) 
Electric fan 
, Ice 
Water 



i.' n 



What to do: 



l (' 



Completely immerse one of the pots 
containing a healthy coleus plant in 
ice water for 15 to 30 minutes* 

Remove the pot from the ice water. . 

Let air from the electric fan blow on 
the sterns and leaves of the plant which 
has chilled roots* Let air also blow 
on the stems and leaves of a plant 
Which was not chilled. Observe both 
coleus plants* Compare the results* r 
Draw conclusions based on the 
observations. Suggest an explanation 
for the observations. 
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Discovering that: 



Chilled roots do not readily absorb 
water from wet soil. A plant wilts 
when its roots are cold and a current 
of moving air blows over the leaves 
causing excessive evaporation* 
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Concept #15 - Some animals live together for mutual benefit 

(mutualism) • 
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Experience As 
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Materials needed: 



’■4 



:? 



Magnifying glass 






What to do: 



Look for some aphids and ants as they 
move about on the stems of certain 
garden plants. Use a magnifying glass 
if necessary to observe whether the 
aphids and the ants lives together. 

Observe the activities of the aphids 
and ants fpr a period of time. Record 
each observation. Explain the apparent 
relation between the aphids and the ants. 



o 

ERIC 






K'J*. i t ■ • f ■ . r. *» :\ u . i';- i ;• j 



Discovering that : 



Ants and aphids sometimes live together 
for mutual benefit. Some ants take care 
of some kinds of aphids. Some aphids 
provide food for ants. 
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Experience B: 



Materials needed! 



Large glass jar, about 1 gallon capacity 

Shovel 

Trowel 

Paper - - 

Pencil 

Black paper 



What to do : 
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Honey . - 7, 

Water- t . 

Sponge 

Rubber band t s < * 

Cheese cloth, marquisette or wire 
screen, (very fine mesh) : , 



v - r ( 



? ■ ' 



Locate a lively ant hill# Dig up the 
ant colony and place as many ants as 
possible in the, jar. Put as many of 
the eggs, larvae, and pupae as possible . 
in the jar# Make a special effort to 
capture the queen, which can be recognized 
by her enlarged abdomen. Provide food 
and moisture for the ants by moistening 
a small piece of sponge with equal parts 
of honey and water and placing it on 
top of the dirt in the jar. Cover the 
top 1 of the jar with very fine mesh cheese 
cloth, marquisette or wire screen. Place 
a rubber band over the cheese cloth and 
the jar opening to hold the oheese cloth 
in plaoe. . Place the black paper around 
the jar. After several days, remove the 
dark paper temporarily to observe the 
ants as they work. Observe the ants for 
short periods of time during several days. 
Attempt to discover what each ant does* 
Try to find the relation between the 
different types of ants. Record all 
observations. Draw conclusions based 
on the observations. 



Discovering that: 






Ants appear to help one another and 
the colony. Different ants do 
different kinds of work.. 
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Concept #16 - Some plants and animals live and grow on other 

plants or animals* 



Experience A : 



Ifeterials needed : 



Magnifying glass 

Razor blade or sharp knife 



What to do: 



Discovering that 8 



Go for a walk along a country road 
in the late fall after frost* Look 
for and collect the stems of goldenrod 
which have the large round gall near 
the center of the stem* Use a razor 
blade, or sharp knife, to open the gall 
and examine the contents* Explain the 
contents of a goldenrod gall* Record 
all observations* Draw conclusions which 
you can concerning a relation of the 
goldenrod gall to the possible causes of 
its formation* • 



When certain insects puncture the stem of 
the goldenrod plant to lay its eggs, 
the plant is stimulated to produce an 
enlarged stem. The goldenrod gall is a 
storehouse for the eggs of an insect and 
its hatching larva* 
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Concept #16 



Experience B : 



Materials needed x< 
Magnifying glass 



i '■ “ *, 'i 



What to do: 



Go out to a garden. ‘ Find and observe 
aphids on a plant with the magnifying 
glass. Watch their activity for 10 or 
IS minutes. * Note whether the aphids 
chew on the plants, suck juices from . 
the plant, or merely walk over the plant* 
Formulate a conclusion concerning the 
importance of plants to aphids. Continue 
observing the aphids • Observe whether 
these specific kinds of aphids are on 
more than one kind of plant. Note 
whether there are any aphids on dead 
plants. Record all observations. 
Summarize the observations. 1 , 
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Discovering that: 



Aphids obtain their food by sucking 
juices of living plants. - 
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Experience C: 
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Materials needed: 



.J, H 



Razor blade 
Magnifying glass 
Oak leaf gall 



r , 



What to dot 



"l* *"* l " *■ _ 

Discovering that: 



? j 



In late summer examine the gall on an 
oak leaf . Cut it open and examine the 
contents with a magnifying glass. 
Describe and identify what is found in 
the gall. Suggest an explanation for 
the formation of an oak gall. J 



o 

ERIC 






Some insects lay their eggs in a part 
of a living plant, When some insects y 
puncture the living tissue of an oak - 
leaf to lay eggs, ; a growth is . 
stimulated to form around the puncture 

area.' * • 
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Concept #17 - Brushing the teeth thoroughly removes the fobd 
v particles which supply nutrients for bacterial 

growth* ' , i 



t *, 



Experience A? 



V 



Materials needed: 



Toothpicks, 2 
Tooth brush 
Knox gelatine 
Tooth paste 
Crayon ... 

Test tubes, 2 
Sterile cotton 



Water 
Oven mitt 
Paper 

Pan ' \ 

Electric hot plate 
Wood, scrap, piece 



I : < 



What to do: 



Prepare some unsweetened Knox 
gelatine. Fill several clean test 
tubes z full of the mixture. Twist 
a fluffed out wad of sterile cotton 
into the mouth of each test tube. 

Stand the tubes in a pan of boiling 
water for 20 minutes. Remove the test 
tube from the pan. Lean the test tubes 
on an object such as a scrap of wood, 
so that the upper end is slanted above 
the horizontal enough to keep the 
cotton plug dry. . Allow the gelatine to 
cool and harden in this position. 

Number the test tubes with crayon or 
china marking pencil. Choose the child 
who seems to have the best set of teeth 
in the room. Ask permission from his < 
parents to carry out the following 
aotivity: Have the child use the 
broadest edge of a wooden toothpick to 
scrape one of his teeth lightly before 
brushing. Twist the cotton plug out of 
test tube No. 1 and set it on a clean 
piece of paper. Deposit the scrapings 
from the toothpick onto the unsweetened - 
Knox gelatine mixture in the test tube. 
Replace the plug of cotton in the test 
tube. Have the child brush his teeth 
thoroughly. Use the broadest edge of a 
second toothpick to scrape another tooth., 



Discovering that : 



Food particles left on the teeth are 
food for bacteria. Bacteria do not 
grow as rapidly on the teeth when 
fewer food particles are present, • 



-* i , 



f 



j 






i: 



- _ 












y 



■t.k 



p o 

f erk: 






1 



7 



Concept #17 



4*2- 



For discussion purposes only 



Experience A (continued) 8 
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Deposit the scraping on the gelatine 
mixture in test tube No* 2 using the 
same careful procedure as with the first 
test tube* Allow the gelatine to stand; 
but not melt, in a warm, dark place for , 
3 days. Compare the size and number of 
colonies of bacteria growing on the food 
particles scraped from a tooth before 
and after brushing* Draw conclusions 
based on the results of the observation. 
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Concept #18 - Some living things depend on other living things 
, to provide ^nourishment for them* (For these 
experiences the term "living things" is Assumed, 
to include recently 1, alive, non-processed plant t\ ^ 
or animal materials.) .. * . 



Experience A t 

. ’ • ’ * . •• , * 

Materials needed ? 

Pencil 

Paper 



I 



What to dot ' V . - ‘ 

y - " H 

Make a list of some of the common 
animals and the foods they eat for 
nourishment. See the chart below 
for some suggestions." Study the » 
list to discover if any animals eat 
non-living things. Summarize the 
results, : » ' 



Disc overing that : * 

Many of the common animals depend 
on living things or recently living 
things for nourishment. • 
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Animal 


Food v 


Cow 


Qrass 


Rabbit 


Lettuce, oarrots 


Owl ' 

if 

( _ . * 


Mice \ 
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Experience B: 
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Materials needed : 

Plastic bag, unperforated , 
t Rubber band 



What to do: 



Discovering that 




# ■ _ <■ » 

Kill a wild rat at a dump or other 
rat-infested area. (Use the freshly 
killed body of some other wild rodent 
if a rat is difficult to obtain.) 

Quickly place the warm body of the rat 
in a clear unperforated plastic bag. 

Seal it tightly by twisting a rubber 
band around the mouth of the bag. 1 
Place the bag in the dark for a day 
or two only. 

Bring the bag into the light and observe 
it carefully. (Most of these parasitic 
insects dislike the light and therefore 
the period of good observation is brief.) 
Do not open the bag. Record your 
observations. Explain the observations. 
Draw conclusions concerning the relation 
of the rat to the insects inside the bag. 
Have the building engineer dispose of 
the bag and its contents. ' ■ r 



Many living things live on other 
living things (parasites). Many 
living things which are living on 
other living things are not always 
easily visible. When an animal 
carrying parasites dies, the para- 
sites leave the dead animal. 
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